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ANALYSIS OP RARE AND SEMICONDUCTOR ELEMENTS 

- USSR - 

/Following is a translation of an article by M. P. Volvnets 
^.VeBtoli^tad^OtaÄ^ffi (Bulletin of ?he Ac^demy^f 
Sciences USSRT7^ÖTrm7No~3, Moscow 196Ö, pageslS-lOSj 

a Bi^i^JS8* SeSSl0n °f the Co™ist Party of the Soviet Union planned 
LKSesi Snt"li"Se TJ^ pr°duction of -re «* semiconductor^ events, 
new tS^.a3ä£ffia^2^ST' an? °n

thef Materials quired * *» 
of these materials Saf «n  •        f f^ C°ntro1 at a11 sta^es of Production 
Takinr^if intn LS y

+    +r
P°rtant r?le in the «solution of this problem. 

TO®    the StaS%oZTl'- *£* ?Splan (State Planni^ Commission) of the 
of the Sssl! 2d t£ S'A'L

6
^

10
^ S0mmmee °f the C0Uncil of Ministers rare Inflow *    ! Academy of Sciences organized a conference for 

bS l5?9.SemiCOadUCt0r Slements Which to<* P^oe in Moscow from ?-11 Decem- 

tion Jhcrys?2liza?iondo?S "J fj *** ^^consideration,  systematize 
of reseLcTb^Se iLt?tSterof factual/afrial comP^* * this kid 

•   the Union Republics    aff^tf   ^ a?ademies of sciences of the USSR and 
of higher leaSinTanf ^rtflSif JC"fsearch institutes,  institutes 
tives from 28? SLSzatlSf HxVaboratories'    Atout a thousand representa- 
of the: conference      OnfZ^ *?   f^ff gU6StS Participated in the work 
analysis of rare and sL?^,^ f ^ rep°rtS exaffi^ed the methods of 
Qn   v semiconductor elements:    Li, Rb. Cs    Tte    Tn    pa    m 

'  SLä^' "?•T1'&'a'a-v- A V«; S; K; £: v-s™      fiesen*ed before plenary sessions were the renorts of A    P 

to the degree ofmr??v nf^ f t?6"**«"«**» of industry with respect 
the develSmen? of n^     materials-    In «»ae reports it was noted that 
broad uLTrare^metlls Sosf        modren

+
techn°logy has specified the 

Although in 1^1 methods JSTJhTSESTT** ?Urity 8te«***tly ^crease. 

«-art!.. trials are reared lE^L t^aSoie^n££"£&*. 
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is not in excess of 1 x 10*9 - 1 x 10"10$. In this connection analysts 
are faced with exceptionally complex tasks, related to the development 
of especially sensitive methods of analysis of pure products, reagents 
and various materials used in technological processes. 

I. P. Alimarin shed light on prospects for increasing the sensi- 
tivity and accuracy of analytical methods. He noted that progress in the 
analytical chemistry of rare elements and the possibility of detecting 
impurities in them of less than 1 x 10-°$ is tightly bound to the employ- 
ment of new instrumental methods of analysis. Feasible means of increas- 
ing the sensitivity of analytical methods (widely adopted as well as new) 
were outlined in detail in the report. Along with chemical methods of 
concentration of microimpurities, considerable attention must be allotted 
to physical methods of enrichment, in particular vaporization and sublima- 
tion at high temperatures in a vacuum and zone melting. Radioactive 
isotopes can be effectively employed in the control of the enriching 
process. R. L. Globus surveyed the present state and prospects of devel- 
opment in the chemical reagents industry. 

In separate sessions devoted to questions touching upon the ana- 
lytical chemistry of the individual rare and semiconductor elements, lead- 
ing specialists in the given field came forth with summary reports (D. I. 
Ryabchikov, I. P. Alimarin, V. A. Efazarenko, W. S. Poluektov, A. I. Busev, 
V. L. Zolotavin et al.) The materials brought to lljght in these reports 
were crystallized and complemented by short reports and presentations 
dedicated to the detection of rare elements in ores, tailings, raw stocks 
and other products, and to the quantitative determination of various 
impurities in metals of high purity. In these presentations were outlined 
methods of spectroscopy, x-ray spectroscopy, flame-photometry, photometry, 
polarography, potentiometry, chromatography, radio-activity, and others. 

The conference indicated the need for the perfection of highly sensi- 
tive, selective, rapid and simple methods of analysis, which would permit 
the detection of impurity in amounts of from IQr*  to 10-8$. As most promis- 
ing methods, according to the opinion of the conference, it is expedient 
to recommend the development of fluorescent, chemiluminescent, catalytic, 
and radio-active methods. (We must) expediently and in the future develop 
photometric methods, methods of flame photometry, emission spectrum, and 
x-ray spectrum analysis, isotopic dilution analysis and ultramicro-analysis. 
Of the number of methods employed in preliminary concentration, those used 
most successfully are co-precipitation, extraction, chromatography, ion 
exchange, electrolysis, sublimation and vaporization, and also zone melting. 

In the sessions of the sections on physical and chemical methods of 
analysis general questions concerning instrumental means were studied. 
Along with a clarification of achievements in the field of physical methods 
introduced into practice in most recent years feasibilities for the employ- 
ment of methods not yet adopted or of small abundance in analytical chemistry 
were considered. To their number belong the methods of nuclear and para- 
magnetic resonance, the method of mass spectrometry, and gamma spectrometry 
(N, M. Pomerantsev, M. S. Chupakhin, and I. K. Zadorozhnyy, V. I. Baranov 
and co-workers). A special survey was devoted to the present state of 
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x-ray spectrum analysis and the means of its adaptation in the field of 
the analysis of x-ray absorption spectra (E. Ye. Vaynshteyn). Methods 
were outlined in the report for x-ray fluorescent analysis, analysis of 
microvolumes of a substance, and the use of the fine structure of spectra 
for studying the physical state of atoms in condensed media. 

In the examination of new methods of spectral analysis of raw 
minerals and materials of high purity it was indicated (AQ K, Rusanov and 
V. V. Nedler), that the creation of more refined excitation sources for 
spectra is one of the most promising directions. In efficient combination 
with methods for preliminary physical and chemical concentration this 
direction allows an increase in sensitivity in the very near future of a 
minimum of one to two orders, and an increase of considerable measure in 
the accuracy and rapidity of spectral determinations. 

As A. N. Frumkin emphasized in his introductory remarks, the most 
successfully exploitable directions for electrochemical analysis are in 
the use of polarographic maxima, solid electrodes and other devices. The 
present state and prospects for the adaptation of the newer electrochemical 
methods of analysis were the subject of a special report (0. L. Kabanov). 
In this section were elucidated the most promising methods of electrochemical 
analysis: preparatory enrichment in mercury drop electrode (S. I. Sinyakova 
and co-workers), oscillographic polarography (Ya. P. Gokhshtejn), alternat- 
ing current polarography (S. B. Tsfasman and B. Ya. Kaplan), ampere-metric 
methods (Yu. I. Usatenko) and other methods. 

The critical examination of all the material for the purpose of 
choosing the most rewarding methods of analysis of the rare and semiconduc- 
tor elements appeared to be a long pressing problem, as was noted in the 
conference. The necessity of publishing a guidebook in the near future 
on the employment of better methods was recognized. 
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